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Assistant Commissioner for Patents RECEIVED 
Washington, D.C. 20231 

Sir: 

I, Jun Takasaki do declare and state: 
THAT I am a citizen of Japan, 

THAT I received a Bachelor's of Science in Applied Biological Science 
from Tokyo University of Science in March 1989, a Master of Science in Applied 
Biological Science from Tokyo University of Science in March 1991 and a 
Doctorate in Biological Science in 1999 from Tokyo University of Science; 

THAT I have been employed by Yamanouchi Pharmaceutical Co., Ltd. 
since 1991 where I hold a position as Research Scientist in the Molecular 
Medicine Research Laboratories, Institute for Drug Discovery Research, at 
Yamanouchi Pharmaceutical Co., Ltd. 

THAT I am a co-inventors of the inventions described in the 
specification of the above-identified application (hereinafter, referred to as the 
"present application") 

THAT the following experimentation was carried out by myself, by the 
other co-inventors of the present application, or under their supervision. 
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EXPERIMENTATION 



Methods j 
1. Animal and design of the experiment 

1.1. Kainate-induced seizures 

Male C57BL/6NCrj mice (5 week) were maintained on a 12-h light/dark cycle, with 
food and water available ao* libitum. Mice received intrapcroloriujl injections of 
kainic acid (30 mg/kg dissolved in saline, Sigma). Mice were sacrificed after the 
kainic acid (KA) injection on the following schedule: 0(n=5), 1(n=5), 2(n=5) and 7 
days (n=5) -post-KA. Brains were rapidly removed, and hippocampi were 
dissected. 

1 .2. Transgenic mice expressing human beta-amyloid precursor protein 

Transgenic mice overexpressing the human [JAPP with the "Swedish" mutation, I 

Tg2576 (HuAPP695.K670N-M671 L), were used in this experiment. The male j 

transgenic mice were procured through Mayo Medical Ventures (USA) and ; 
crossbred with female B6SJLF1/J mice (Jackson Laboratory, USA) at Yamanouchil 
Pharmaceutical Co. Ltd (Japan). Only male mice of the offspring, that were 

housed individually and given food and water ad libitum, were analyzed. Three • 

transgenic mice and non-transgenic mice at the age of 6 months were sacrificed, i 

Brain were rapidly removed. i 
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2. Quantitative analysis of SREB2 mRNA by reverse transcription-polymerase 
chain reaction (RT-PCR) 

Tissue from each animal were weight and homogenized in the amount of ISOGEN 
indicated by the supplier (NIPPON GENE). Total RNA were then extracted 
according to the instruction manual (NIPPON GENE). Optical density (OD) 
measurements were taken at 260 and 280 nm in order to load accurate amounts 
of RNA from each an i ma l c and verify the purity of the extractions. Total RNA from 
4»6©tt«& of each animal were treated with RNase-free DNase I (Promega) to 
eliminate contaminating genomic DNA. For RT-PCR, first-strand cDNA were 
synthesized from DNase-treated total RNA by Superscript™ II RT (Invitrogen) 
according to the instruction manual. 



We quantified SREB2 mRNA by means of a Prism 7700 Sequence Detector 
(Applied Biosystems, Foster City, CA) with primer sets 

(5'-GACGTGGGCACTTACTCATTCAT-3' (SREB2-475F) and j 
5'-CTGAAGGAGCGGTGTTGGA-3' (SREB2-539R)). ! 

RT-PCR was carried out in a 25 pi reaction mixture prepared with a TaqMan PCR ' 

i 

core reagent (Applied Biosystems) containing an appropriately diluted cDNA : 

i 

solution, 0.2 uM of each primer. To obtain a calibration curve, we amplified a 1 
known amount of human genomic DNA using the same method as above. The 
number of mRNA copies per 1 pi of total RNA was calculated using the equation 
as described by Medhurst, A. D. et al (1). Statistical evaluation was done using 
Dunnett's test for comparisons with the control group **P<0.01 vs. control. 
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Results 



1 . Kainate-induced seizures 

As shown on Figure 1 , the significant increase of SREB2 mRNA level were 
observed 1 , 2 and 7 day after kainate injection. 




2. transgenic mice expressing human beta-amyloid precursor protein 

The level of expression of SREB2 in brain of transgenic mice expressing human p- 

APP were higher than that of normal mouse. 
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Discussions I 

i 

1 . Kainic acid-administered mouse ! 

(1) The kainic acid (KA)-administered animal model is an animal model for ■ 

i 

the "temporal lobe epilepsy", in which systemic convulsion is observed for hours 

i 

after the administration of KA and neurodegeneration in the hippocampus and 

I 

subsequent abnormal sprouting of mossy fibers are observed, which causes j 

neuronal plasticity and chronic spontaneous seizures (2-7). j 

i 

With respect to this "temporal lobe epilepsy" animal model, it is known | 

i 

that neurodegeneration in the CA3 area, in which a large number of kainic acid • 
receptors exists, occurs by the stimuli upon kainic acid receptors and that the ; 
neurodegeneration is observed at 24 hours following KA administration and 

i 

reaches maximum within several days (3,5,7). I 

(2) As shown in the experimental results above, the expression level of 
SREB2 of the present invention was significantly increased, having the peak at 

i 

one day after the KA administration, which corresponds to the timing when ' 

i 

neurodegeneration is observed in the above-described "temporal lobe epilepsy" 
animal model. 

In the response to the previous Office Action in the present application, 
it was explained that (i) SREB2 of the present invention is expressed in dentate 
gyrus neurons in the hippocampus (cf. Lifespan Biosciences, Inc./Yamanouchi 
Isotopic In Situ Hybridization Study - MM1, March 13, 2002), and (ii) SREB2 of the 
present invention is a GPCR which has an activity to increase the transcription 
activity via SRE and CRE (cf. Example 6). 
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It is known that the stimulus which increases the transcription activity 
via SRE and CRE can be the stimulus that excites neurons (8,9). Accordingly, it 
is understood that SREB excites dentate gyrus neurons. 

(3) It is believed that the excitation of the dentate gyrus neurons is ' 

potentiated after KA administration (i) because the expression level of SREB2 
e>f citing 

which has a neuron exfttng activity is increased in the hippocampus after KA 
administration and (ii) because the expression site of SREB2 is the dentate gyrus \ 
neurons in the hippocampus. 

It is believed that neurodegeneration in the CA3 area is enhanced 
because, as a result of potentiation of the excitation of the dentate gyrus neurons 
in the hippocampus, glutamic acid is over-released from the mossy fibers which , 
are axons of dentate gyrus neurons (glutamic acid-containing excitatory neural 
pathway), and this hyperexcitability causes excitotoxicity to the mossy fiber- 
projecting CA3 area neurons (4,5,10). 

(4) As described above, the experimental results shown above indicate that 
the overexpression of the SREB2 of the present invention causes 
neurodegeneration in the CA3 area neurons and worsen the "epilepsy" among the 
central nervous system diseases. Accordingly, the experimental results above 
clearly support that the SREB2 can be a target of the therapeutic agents for 
treating central nervous system diseases. 
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2. Transgenic mouse overexpressing human pAPP with the "Swedish" mutant, 
Tg2576 (HuAPP695.K670N-M671L) 

(1) The APP-overexpressing mouse is an animal model for "Alzheimer's disease", 
which shows impairments in learning and memory from about 10 months of age. 
(11,12) 

(2) As shown in the experimental results above, this animal model for 
"Alzheimer's disease" shows significant increase in the expression level of SREB2 
according to the present invention at 6 months of age which is before showing the 
Alzheimer's disease-like symptoms. 

(3) The hippocampus and the entorhinal cortex form a neural circuit (entorhinal 
cortex — granule cells of the dentate gyrus neurons in the hippocampus -» CA3 
area -» schaffer recurrent collateral -+ CA1 area -» entorhinal cortex). 
Various types of inputs for memory are transmitted from dentate gyrus granule 
cells to CA3 pyramidal cells via excitatory synapses where glutamic acid is a 
neurotransmitter (1 3). As explained in the response to the previous Office Action, 
the memory is circulation of signals in this circuit and it has been known that 
inhibition of neurotransmission in this circuit causes deterioration in the learning 
ability (14,15). 

(4) As described in "1 . Kainic acid-administered mouse", overexpression of 
SREB2 causes neurodegeneration in the CA3 area. 
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(5) Accordingly, it is considered that, in the above-described animal model for 
"Alzheimer's disease", the increase of the SREB2 expression causes 
neurodegeneration in the CA3 area and, as a result, shows Alzheimer's disease- 
like symptoms such as memory and learning impairments. 

(6) As explained in the response to the previous Office Action, the specification of 
the present application describes that the present invention is to provide a GPCR 
protein as the target of therapeutic agents for central nervous system diseases (cf. 
page 7, lines 1-14 from the bottom) and substances capable of modifying the 
activity of GPCR can be therapeutic agents for the central nervous system 
diseases (cf. page 57, line 7 from the bottom to page 59 line 3 from the bottom) 
and thus it is apparent to one skilled in the art that the GPCR protein of the 
present invention can be a target of the therapeutic agents for treating central 
nervous system diseases relating to memory and learning. 

The experimental results described above clearly show that the SREB2 of the 
present invention worsens the Alzheimer's disease-like symptoms such as 
memory and learning impairment. According, the experimental results above 
support that the SREB2 can be a target of the therapeutic agents for treating 
central nervous system diseases relating to memory and learning. 
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are true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent 
issuing thereon. 



I declare further that all statements made herein of my own knowledge 



Date : 



May ^ . 



Name : 




Jun Takasaki 



10 



